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Whereas  the  Parliament  of  India  has  set  out  to  provide  a  practical  regime  of  right  to 
information  for  citizens  to  secure  access  to  information  under  the  control  of  public  authorities, 
in  order  to  promote  transparency  and  accountability  in  the  working  of  every  public  authority, 
and  whereas  the  attached  publication  of  the  Bureau  of  Indian  Standards  is  of  particular  interest 
to  the  public,  particularly  disadvantaged  communities  and  those  engaged  in  the  pursuit  of 
education  and  knowledge,  the  attached  public  safety  standard  is  made  available  to  promote  the 
timely  dissemination  of  this  information  in  an  accurate  manner  to  the  public. 


Mazdoor  Kisan  Shakti  Sangathan 
The  Right  to  Information,  The  Right  to  Live'' 


Jawaharlal  Nehru 
^Step  Out  From  the  Old  to  the  New' 


i55K|  V  H?!!5?5i$?S5^N5ft^^ 


IS  8406  (1993)  :  gear  lubricants  for  enclosed  industrial 
gear  drives  [PCD  3:  Petroleum,  Lubricants  and  their  Related 
Products] 


c^iiij^r^^vsbwi  i/m^csy^^ 


i5?as\  u  i>K^5c^>s«e^^ 


Satyanarayan  Gangaram  Pitroda 
Invent  a  New  India  Using  Knowledge 


Bhartrhari — Nitisatakam 
"Knowledge  is  such  a  treasure  which  cannot  be  stolen'' 


BLANK  PAGE 


^*y»^ 


PROTECTED  BY  COPYRIGHT 


IS  8406  :  1993 

( Reaffirmed  2001 ) 


Indian  Standard 

GEAR  LUBRICANTS  FOR  ENCLOSED 
INDUSTRIAL  GEAR  DRIVES  —  SPECIFICATION 

(  Second  Revision  ) 


UDC    621-892-093/094  :  621-833 


©  BIS  1993 
BUREAU     OF    INDIAN     STANDARDS 

MANAK     BHAVAN,    9     BAHADUR     SHAH    ZAFAR     MARG 
NEW     DELHI     1 10002 

February  1993  Price  Group  2 


Lubricants  and  Related  Products  Sectional  Committee,  PCD  4 


FOREWORD 

This  Indian  Standard  (  Second  Revision  )  was  adopted  by  the  Bureau  of  Indian  Standards,  after 
the  draft  finalized  by  the  Lubricants  and  Related  Products  Sectional  Committee  had  been 
approved  by  the  Petroleum,  Coal  and  Related  Products  Division  Council. 

This  standard  was  first  published  in  1977.  The  first  revision  had  been  prepared  as  a  result  of  a 
review  of  the  standard  by  the  Committee  in  the  light  of  the  requirements  and  advancements  in 
the  field  of  lubrication  technology  in  the  country.  Various  viscosity  grades  had  been  modified  as 
per  the  ISO  viscosity  classification  (  see  IS  9466  :  1980  'Viscosity  classification  for  industrial 
liquid  lubricants'  ).  The  Committee  also  had  considered  the  then  trade  practices  as  well  as  the 
need  for  International  co-ordination  among  standards  prevailing  in  different  countries,  which  led 
to  the  first  revision  of  this  standard  based  principally  on  AGMA  250.03  'Lubrication  of  industrial 
enclosed  gearing',  May  1972,  issued  by  the  American  Gear  Manufacturers  Association  with 
suitable  provision  for  local  requirements. 

This  standard  covers  lubricants  intended  for  use  in  enclosed  and  semi-enclosed  industrial  gear 
system  employing  the  following  types  of  gears  where  tooth  pressures  and  pitch  line  velocities  are 
such  that  the  use  of  straight  mineral  oil  is  unsuitable: 

a)  Spur; 

b)  Straight  bevel; 

c)  Spiral  bevel; 

d)  Worm; 

e)  Herring-bone;  and 

f)  Helical 

While  reviewing  this  standard  the  Technical  Committee  felt  that  this  standard  should  be  updated 
and  aligned  with  the  important  requirements  stipulated  in  the  current  American  Gear  Manu- 
facturers Association  Standard  AGMA  250.04,  September  1981  on  Lubrication  of  industrial 
enclosed  gearing.  Accordingly  while  preparing  this  standard  considerable  assistance  has 
been  derived  from  AGMA  250.04  September  1981  issued  by  the  American  Gear  Manufacturers 
Association  and  US  Steel  Requirements  No.  224  on  'Lead  free  EP  gear  oil'  issued  by  the  USX 
Engineers  and  Consultants  Inc  (  UEC  )  respectively.  In  this  present  revision  requirements  for 
oxidation  stability,  ash  percent  demulsibility  have  been  modified  and  requirement  for  air  release 
value  has  been  introduced.  Requirements  for  demulsibility,  additive  solubility,  4-ball  EP  test, 
4-ban  wear  test  have  been  introduced  in  addition  to  the  other  existing  requirements  stipulated  for 
extreme  pressure  (  EP  )  type  gear  oils  for  better  appreciation  of  the  products. 

For  the  purpose  of  deciding  whether  a  particular  requirement  of  this  standard  is  complied  with, 
the  final  value,  observed  or  calculated,  expressing  the  result  of  a  test  or  analysis,  shall  be 
rounded  off  in  accordance  with  IS  2  :  1960  'Rules  for  rounding  off  numerical  values  (  Yevised)\ 
The  number  of  significant  places  retained  in  the  rounded  off  value  should  be  the  same  as  that  of 
the  specified  value  in  this  standard. 
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INDUSTRIAL  GEAR  DRIVES  — SPECIFICATION 

(  Second  Revision  ) 


1  SCOPE 

1.1  This  standard  prescribes  the  requirements 
and  the  methods  of  sampling  and  test  for  the 
gear  lubricants  intended  for  use  in  enclosed 
and  semi-enclosed  industrial  gear  systems  where 
tooth  pressures  and  pitch-line  velocities  are 
severe  enough  to  render  the  use  of  straight 
mineral  oils  unsuitable. 

1.2  This  standard  does  not  cover  lubricants  for 
food  and  drug  industries  and  those  required  to 
be  operated  under  extremely  severe  and  hostile 
environment  as  indicated  below: 

a)  Gear  drives  operating  at  speeds  over 
3  600  rev/min  and/or  pitch-line  velocities 
exceeding  1  500  m/min; 

b)  Lubricants  sump  temperatures  generally 
exceeding  lOO^'C; 

c)  Applications  where  incidental  contact 
may  occur  with  the  product  under  manu- 
facture; and 

d)  Gear  drives  operating  in  chemical  and 
dust  laden  atmospheres. 

2  NORMATIVE  REFERENCES 

The  following  standards  contain  provision 
which,  through  reference  in  this  text  constitute 
provisions  of  this  standard.  At  the  time  of 
publication  the  editions  indicated  were  valid. 
AH  standards  are  subject  to  revision,  and  parties 
to  agreements  based  on  this  standard  are 
encouraged  to  investigate  the  possibility  of 
applying  the  most  recent  editions  of  the 
standards  indicated  below: 

IS  No.  Title 

1447  :  1966  Methods      of       sampling      of 

petroleum  and  its  products; 

1448  Methods  of  test  for   petroleum 
and  its  products 

3  GRADES  AND  TYPES 
3.1  Viscosity  Grades 

The  lubricant  shall  conform  to  one  of  the  nine 


viscosity  grades  as  distinguished  by  the  pres- 
cribed viscosity  limits  given  in  Table  1. 

3.2  Performance  Types 

The  lubricant  shall  be  of  the  following  two 
performance  types: 

a)  Rust  and  oxidation  inhibited   (  R  &  O  ); 
and 

b)  Extreme  pressure  (  EP  ). 

NOTE  —  Extreme  pressure  lubiicants  formulated 
with  lead  naphtcnate  are  no  longer  recommended 
because  of  potential  health  hazard  and  poor 
stability. 

CAUTION  —  Incorporation  of  solid  extreme  pressure 
additives/friction  reducers  such  as  graphite  or  molyb- 
denum disulphide,  etc,  is  not  recommended  in  gear 
oils  becaus?  of  their  instability.  However,  soluble 
fiiction  reducers  can  be  added. 

3.3  The  lubricant  shall  be  identified  with  regard 
to  its  viscosity  grade  and  performance.  For 
example.  Grade  '46  R  and  O'  refers  to  viscosity 
grade  46  and  rust  and  oxidation  inhibited  type 
of  performance,  and  Grade  '68  EP'  refers  to  the 
viscosity  grade  68  and  extreme  pressure  type  of 
performance. 

4  REQUIREMENTS 

4.1  General  Requirements 

4.1.1  The  lubricant  shall  consist  of  a  refined 
petroleum  product  with  suitable  additive  mate- 
rials. Base  oils  can  be  virgin  or  re-refined  or 
synthetic  type  or  their  mixtures. 

4.1.2  The  lubricant  shall  be  homogeneous  and 
free  from  water,  suspended  materials,  dust, 
sediment  and  any  other  impurities. 

4.2  Specific  Requirements 

The  material  shall  comply  with  the  requirements 
prescribed  in  Table  I.  When  tested  according 
to  the  relevant  methods  prescribed  in  IS  1448. 
Reference  to  the  relevant  methods  of  test  are 
given  in  col  12  of  Table  1. 


Table  1     Requirements  for  Gear  Lubricants  (  R  and  O  and  EP  Types  ) 


(  Clause  A,l  ) 

J  r^^  J 

cn 

SI                Characteristics 

No. 

Requirements 

Method  of 
Test,  Ref 

to  [P:]  of 
IS  1448 

Grade 
VG46 

Grade 
VG68 

Grade 
VG  100 

Grade 
VG  150 

Grade           Grade 
VG  220         VG  320 

G^ade 
VG460 

Grade 
VG  680 

Grade 
VG  1  000 

« 

%ti 

(1)                        (2) 

(3) 

(4) 

(5) 

•   (6) 

(7)                  (8) 

(9) 

(10) 

(11) 

(12) 

i)  Kinematic  viscosity* 

at  40^C, 

cSt 

41-4  to 
50-6 

61-2  to 
74.8 

90  0  to 
110 

135  to 
165 

198  to          288  to 
242               352 

414  to 
506 

612  to 

748 

900  to 
1000 

P:25 

ii)  Flash  noint,  Cleveland  ( 
cup,  "C,  Min 

open  ) 

180 

200 

200 

200 

220               220 

230 

230 

230 

P:69 

iii)  Viscosity  index,  Min 

-< 

•90 

— , — . — ■    .      >■ 

.<— , . 

85            -> 

P:56 

iv)  Pour  point,  ^C,  Max 

~6 

-6 

-6 

~6 

"3               -3 

0 

0 

0 

P:  10 

V)  Acidity,  inorganic 
vi)  Copper    strio    corrosi 

xi;i    . 

P  '  2 

on 

test 

at 

-< 

Not 

:  worse  than  No.  1 

P  :  15 

10±PC  for  3  h 

vii)  Oxidation  stability 

fn   121  °C,  312  h,  10  litres  air/h 

viii)  Rust  protection 

K>       ix)  Ash,  percent  by  mass.  Max 

X)  Deinulsibiliiy  :     (  for    R    and  O 

type  )t 

a)  Percent    water    m    oil      after 
5-hour  test,  Max 

b)  Cuff  after    centrifuging 
Max 

c)  Total    free     water     col 
during    test    (  starting 
45  ml  of  water  ),  Min 

xi)  For-m  stability  :  volume 
foam  after  10  minutes, 
ml.  Max: 

•y)  Sequence  I  at  24°C 
b)  Sequence  II  at  93-5*C 
c»  Sequence  ru  at  24'^C 
after  test  at  93- 5 ^C 

xii)  Air  release 

•-.a  50'C,  minutes.  Max 
a  90' C,  mi;,utes.  Max 


Increase  in  kinematic  viscosity  at  lOO^C  not  exceed  6  percent 


No  rust  after  24  h  with  synthetic  sea  w^ater  — — — — 


01 


0-5 


P:  96 
P:4 

P:** 


ml. 

20 

20 

2-0 

20 

20 

2-0 

:ctcd 
with 

30 

30 

30 

30 

30 

30 

of 
rest, 

10 
.10 
-10 


10 


12 


18 


30 


P  :67 


P  :  102 


10 


12 


15 


20 


*  For  R  and  O  type  gear  lubricant,  viscosity  grades  covered  are  VG  46  to  VG  320  only. 
t  ¥i  T  EP  type  gear  lubricants  see  Table  2 

X  Under  preparation.  Till  sich  time  the  Indian  Standard  is  published, the  method  given  under  modified  ASTM  D  2893  1988  may  be  followed, 
**  Under  preparation.      Till  si:ch  time  the  Indian  Standard  is  published,  the  method  given  under  ASTM  D  2711-1986  may  be  followed. 
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4.3  Additional  Requirements  for  EP  Type 
Lubricant 

The  lubricant  shall  satisfactorily  demonstrate 
the  extreme  pressure  performance  when  tested 
as  per  test  methods  given  in  Table  2. 

5  PACKING  AND  MARKING 

5.1  Packing 

The  material  shall  be  supplied  in  suitable  drums 
and  containers  of  appropriate  sizes  and  strength 
suitable  for  transport  and  subject  to  the  provi- 
sions of  Red  Tariff  Rules  and  Rates  for  the 
Conveyances  by  Rail  of  Explosives  and  Other 
Dangerous  Goods,  issued  by  the  Indian  Railway 
Conference  Association  with  any  alterations  or 
additions  made  thereafter. 


5.2  Marking 

5.2.1  The  material  shall  be  supplied  in  accor- 
dance with  the  marking  and  delivery  instructions 
given  by  the  purchaser. 

5.2.2  Each  container  shall  be  marked  with  the 
following  information: 

a)  Name,  grade  and  type  of  the  material; 

b)  Indication  of  the  source  of  manufacture; 

c)  Recognized  trade-mark,  if  any; 

d)  Net  mass  of  the  contents; 

e)  Month  and  year  of  manufacture;  and 

f )  Batch  number  or  code  number. 

5.2.3  Each  container  may  also  be  marked  with 
the  Standard  Mark. 


Table  2     Additional  Requirements  for  Extreme  Pressure  Type  Gear  Oils 

(  Clause  4.3  ) 


SI  Ni 

3.                Type  of  Test 

Requirement 

Method  of  Test, 
Refto  [  P:  1  of 
IS  1448 

Viscosity 
Grades 

■    '  1 
Limit 

(1) 

(2) 

C3) 

(4) 

(5) 

i) 

Demulsibility 

P;  ♦ 

a)    Percent,  water   in   oil   after   5  h 
test.  Max 

VG46  to  VG  1  000 

10 

b)    Cuff  after  centrifiiging,  ml 

,  Max 

VG  46  to  VG320 
VG  460  to  VG  1  000 

10 
20 

c)     Total  f]ec  water  collected  during 
test    (  stojting    with    90    ml    of 
water  ),  Min 

VG  46  to  VG  320 
VG  460  to  VG  1  000 

80-0 
700 

ii) 

Additive  solubility 

VG  46  to  VG  1  000 

Must  be    filterable 
to  25  j^m  (microns  ) 
without  loss    of  EP 
additive 

ill) 

Timken  EP  test  OK  load,  Min 

VG  46  to  VG  100 
VG  150  to  VG  100 

25 

27 

kg 
kg 

P  :t 

iv) 

4-Ball  EP  test 

a)    Weld  load,  kg,  Min 

VG  46  to  VG  1  000 

250 

P:t 

b)     LWI,  kg,  Min 

VG  46  to  VG  1  000 

45 

V) 

4-Ball   Wear    (  54^C/1  800  rpm 
20  kg/'  h  )  Scar  diameter,  mm, 

1 
Max 

VG  46  to  VG  1  000 

0-35 

P:§ 

vi) 

FZG-Nicmann  EP   Test,  pass 
stage,  Min 

load 

VG  46  to  VG  1  000 

11 

t]i  load  sta 

ge 

P:ll 

♦Under  preparation.     Till   such  time   the  Indian   Standard  is  publisiied,   the  method  given   under    ASTM 

D-27n-1986  Appendix  X2  (  modified  for  EP  type  )  may  be  followed. 
fUnder  preparation.     Till  such  time  the  Indian   Standard  is   published    th:  method   giv.-n    under  ASTM 

D-2782-1977  may  be  followed. 
jUnder  preparation.    Till   such  time  the  Indian    Standard    is  published,  the  method  given  under   ASTM 

D-2783-1988  may  be  followed. 
§Under  preparation.     Till   such    time  the  Indian    Standard    is   published,  the  method  given  under  ASTM 

D-2266-1986may  be  followed. 

[jUnder  preparation.     Till  such  time  the  Indian  Standard  is  published,  the  method  CEC-L-07-A-71  published 

by  Co-ordinating  European  Council,  UK  or  DIN  51354  may  be  followed. 
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6  SAMPLING 

6.1  Representative  samples  of  the  material  shall 
be  drawn  as  prescribed  in  IS  1447  :  1966. 

6.2  Number  of  Tests 

Tests  for    determining    all    the    characteristics 
given  in   Table  1    shall   be   conducted    on   the 


composite  sample. 

6.3  Criteria  for  Conformity 

The  test  shall  be  declared  as  conforming  to  the 
requirements  of  the  specification  if  all  the  test 
results  on  the  composite  sample  meet  the 
relevant  specification  requirements. 


Standard  Mark 

The  use  of  the  Standard  Mark  is  governed  by  the  provisions  of  the  Bureau  of  Indian 
Standards  Act,  1986  and  the  Rules  and  Regulations  made  thereunder.  The  Standard  Mark 
on  products  covered  by  an  Indian  Standard  conveys  the  assurance  that  they  have  been 
produced  to  comply  with  the  requirements  of  that  standard  under  a  well  defined  system 
of  inspection,  testing  and  quality  control  which  is  devised  and  supervised  by  BIS  and 
operated  by  the  producer.  Standard  marked  products  are  also  continuously  checked  by 
BIS  for  conformity  to  that  standard  as  a  further  safeguard.  Details  of  conditions  under 
which  a  licence  for  the  use  of  the  Standard  Mark  may  be  granted  to  manufacturers  or 
producers  may  be  obtained  from  the  Bureau  of  Indian  Standards. 


Bureau  of  Indian  Standards 

BIS  is   a   statutory  institution  established  under   the    Bureau  of  Indian  Standards  Act,  1986   to 

promote  harmonious  development  of  the  activities  of  standardization,  marking  and  quality 
certification  of  goods  and  attending  to  connected  matters  in  the  country. 

Copyright 

BIS  has  the  copyright  of  all  its  publications.  No  part  of  these  publications  may  be  reproduced 
in  any  form  without  the  prior  permission  in  writing  of  BIS.  This  does  not  preclude  the  free  use, 
in  the  course  of  implementing  the  standard,  of  necessary  details,  such  as  symbols  and  sizes,  type 
or  grade  designations.  E.nquiries  relating  to  copyright  be  addressed  to  the  Director 
(  PubJicalions  ),  BIS. 

Revision  of  Indian  Standards 

Amendments  are  issued  to  standards  as  the  need  arises  on  the  basis  of  comments.  Standards 
are  also  revit  A'ed  periodically;  a  standard  along  with  amendments  is  reaffirmed  when  such  review 
indicates  that  no  changes  are  needed;  if  the  review  indicates  that  changes  are  needed,  it  is  taken 
up  for  revision.  Users  of  Indian  Standards  should  ascertain  that  they  are  in  possession  of  the 
latest  amendments  or  edition  by  referring  to  the  latest  issue  of  *B1S  Handbook  and  'Standards 
Monthly  Additions'.  Comments  on  this  Indian  Standard  may  be  sent  to  BIS  giving  the  following 
reference: 
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AMENDMENT  NO.  1  JANUARY  2013 

TO 

IS  8406  :  1993  GEAR  LUBRICANTS  FOR  ENCLOSED 

INDUSTRIAL  GEAR  DRIVES  —  SPECIFICATION 

(Second  Revision) 

[Page!,  Table  \,SlNo.  (vi),  coZ 2]  —  Substitute  '  100 ±  PC/or '10 ±  PC. 
[Page  2,  Table  1,  SI  No.  (xi)]  —  Substitute  the  following  for  the  existing: 


SI  No. 
(1) 

Characteristics 

(2) 

Requirements 
(3)  to  (11) 

Method  of  Test 
(12) 

xi). 

Foam  Tendency/stability,  volume 
of  foam  after  10  min,  ml,  Max: 

[P:67] 

a)       Sequence  I  at  24*^0 

100/10 

b)      Sequence  II  at  93. S'^C 

100/10 

c)       Sequence  III  at  24*^0 
after  test  at  93. S'^C 

100/10 

(PCD  3) 
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